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(54) PERCUTANEOUS ABSORPTION PREPARATIONS CONTAINING 
3-METHYL-1 -PHENYL-2-PYRAZOLIN-5-ONE 

(57) The present Invention relates to a percutaneous absorption preparation (which may also be in the fomn of an 
adhesive preparation) containing, as an active ingredient, 0.1 to 30 percent by mass of 3-methyl-1-phenyl-2-pyrazolln- 
5-one represented by the following formula: 
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or a medically acceptable salt thereof in an appropriate base such as an aqueous base or a rubber base. This prepa- 
ration (or adhesive preparation) is an excellent percutaneous absorption preparation (or percutaneous absorption ad- 
hesive preparation) which has good percutaneous absorbability of the active ingredient and causes little skin irritation. 
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Description 

FIELD OF THE INVENTION 

[0001] The present Invention relates to a 3-methyl-1 -phenyl-2-pyrazonn-5-one percutaneous.absorption preparation 
able to be used to protect brain functions in humans and Improve and prevent cerebral dysfunction with respect to 
overall cerebral dysfunction Including cerebral infarction and subarachnoid hemorrhage and the like, as well as to treat 
and prevent disorders such as arteriosclerosis » hepatic damage, renal damage, diabetes, and gastrointestinal mucous 
membrane damage. 

BACKGROUND OF THE INVENTION 

[0002] 3-methyl-1-phenyl-2-pyrazolln-5-one is a brain protecting drug which has a free radical eliminating function 
and is used with an injectable solution (intravenous drip infusion; Intravenous Injection by drip) as an improving drug 
for neurological syndromes, impaimnent of dally living activities, and functional impaimrient in humans. Recently, many 
people are suffering from cerebral dysfunction brought on by aging, variation in diet, an increase in stress in daily life, 
and the like, and as a result, quick and precise countermeasures for cerebral dysfunction is now an important issue in 
medicine. 

[0003] Free radicals such as hydroxy radicals (-OH) which are produced in excess in the body during ischemia due 
to cerebral infarction or the like and after restoration of blood flow thereafter result in a chain reaction of oxygenation 
damage In cell membranes In humans, thereby further worsening cerebral ischemia damage. In this case, if an inject- 
able solution containing 3-methyl-1-phenyl-2-pyrazolin-5-one (proprietary name: RADICUT inj. 30mg; injectable solu- 
tion including 30mg of active ingredient per dose) is used, the injectable solution demonstrates excellent treatment 
effects against cerebral Ischemia damage by eliminating the hydroxy radicals in the bodies of humans. 
[0004] The injectable solution, however, causes a patient pain due to the fact that an injection needle punctures the 
body (vein) of the patient during Intravenous drip infusion of the injectable solution. Further, the intravenous drip Infusion 
is normally performed on a patient who is lying down on a bed, which means the patient is restricted to the bed for a 
certain period of time (i.e., while the Intravenous drip Infusion is being performed). In addition, with the exception of 
some injectable solutions such as insulin and interferon, injections are not able to be administered by the patient him/ 
herself. An intravenous drip Infusion of the injectable solution containing 3-methyl-1-phenyl-2-pyra2olin-5-one is also 
obviously not able to be administered by the patient him/herself, which means that (administration of) the intravenous 
drip infusion must be done by a doctor, a female nurse, or a male nurse. As a result, the patient is compelled to be 
admitted Into a hospital orgo to a hospital for the intravenous drip infusion. Even If the patient Is admitted Into a hospital 
or goes to a hospital for the Intravenous drip Infusion, the patient feels pain during the intravenous drip infusion, and 
a healthcare practitioner such as a doctor, female nurse, or male nurse must take the time to perform (administer) the 
intravenous drip infusion. As a result, if the intravenous drip infusion is administered twice daily according to the dosage 
regimen, for example, each time it causes the patient pain and takes the time of a healthcare practitioner. 
[0005] Also, side-effects such as impaired liver function are being reported following Intravenous drip infusion of the 
injectable solution. A temporary increase in the concentration of medication in the blood from the intravenous drip 
infusion can easily be assumed to be one cause. Given these circumstances, development of a preparatlon^ontaining 
3-methyl-1-phenyl-2-pyrazolin-5-one which is easy to administer, which has lasting effects over an extended period of 
time, and which has few side-effects is desirable. 

[0006] When 3-methyl-1-phenyi-2-pyrazolin-5-one is used as an agent to nonmalize brain function, methods of ad- 
ministration as an injectable solution, an oral agent, or a suppository (administered rectally) are disclosed in Japanese 
Patent Application Laid-Open No. 61^263917, for example, but only an injectable solution is currently used in clinical 
practice. One reason for this is because many disorders that the agent to normalize brain function is aimed to treat 
occur following cerebral infarction, so many patients to whom the agent to nomrialize brain function is administered are 
incapacitated or unconscious which makes It difficult to administer the agent orally. In addition, many of the patients 
to whom the agent to normalize brain function is administered are elderly patients who fundamentally have a difficult 
time taking medication orally. 

[0007] Furthemriore, 3-methyl-1-phenyl-2-pyrazolin-5-one Is quickly metabolized in the liver by glucuronate conju- 
gation or sulfate conjugation so the effectiveness from the first passage effect in the liver Is extremely low when ad- 
ministered orally. Also, 3-methyl-1 -phenyl-2-pyrazolin-5-one is disclosed as a lipid peroxide production inhibiting agent 
(see Japanese Patent Application Laid-Open No. 62-108814, for example), an antiulcer agent (see Japanese Patent 
Application Laid-Open No. 3-215425,-for example), an anti-hyperglycemic agent (see Japanese Patent Application 
Laid-Open No. 3^215426. for example), ah agent for ocular disease (see Japanese Patent Application Laid-Open No. 
7-25765. for example), an agent for treating/preventing acute hepatic failure (see Japanese Patent Application Laid- 
Open No. 9-52831 , for example), and the like. All of these agents, however, are administered orally. Intravenously, or 
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rectally and thus have the drawbacks described above in clinical practice. 
DISCLOSURE OF THE INVENTION 

[0008] in view of the current situation, the inventors have achieved an invention of a percutaneous absorption prep- 
aration containing 3-methyl-1-phenyl-2-pyrazoiin'5-one which has a medicinal effect equal to, or greater than, the 
medicinal effect of 3-methyl-1-phenyl-2^pyrazolin-5-one when used as an injectable solution, and which solves the 
problems of the related art by employing a form of the percutaneous absorption preparation (also including a form of 
percutaneous absorption adhesive preparation) as a form of preparation instead of an injectable solution, as a result 
of intensive study of other methods of administration, aside from the foregoing method of administration, for 3-methyl- 
1 -phenyl-2-pyrazolin-5-one. 

[0009] A percutaneous absorption preparation containing 3-methyl-1 -phenyl-2-pyrazolin-5-one according to the 
present invention is characterised in that it contains, as an active ingredient, 0.1 to 30 percent by mass of 3-methyl- 
1-phenyl-2-pyrazolin-5-one represented by the following formula: 
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or a medically acceptable salt thereof In a base (hereinafter referred to as 1). 

[0010] The following percutaneous absorption preparations according to the present invention are preferable. 

ii) The percutaneous absorption preparation according to i in which the base Is an aqueous base. 

Hi) The percutaneous absorption preparation according to i in which the aqueous base contains, based on a.total 

amount of the aqueous base, 1 to 20 percent by mass of a water-soluble polymer, 0.01 to 20 percent by mass of 

a cross-linking agent, 1 0 to 80 percent by mass of polyhydric alcohol, and 1 to 80 percent by mass of water. 

Iv) The percutaneous absorption preparation according to i in which the base is a rubber base. 

v) The percutaneous absorption preparation according to iv in which the rubber base contains, based on the total 

amount of the rubber base, 1 0 to 50 percent by mass of a rubber polymer, 1 0 to 50 percent by nrtass of a plasticizer, 

and 5 to 50 percent by mass-of a tackifier. — 

[0011] This preparation can also be used in the fomn of an adhesive preparation. 

[0012] A percutaneous absorption adhesive preparation containing 3-methyl-1-phenyl-2-pyrazolin-5-one according 
to the present invention Is characterised in that a support medium, a base layer formed of a base containing, as an 
active ingredient, 0.1 to 30 percent by mass of 3-methyl-1 -phenyl-2-pyrazolin-5-one represented by the following for- 
mula: 
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H3C 




or a medically acceptable salt thereof, and a liner are sequentially laminated and formed (hereinafter refen-ed to as vi). 
[0013] The following percutaneous absorption adhesive preparations accorting to the present invention are prefer- 
able. 



vii) The percutaneous absorption adhesive preparation according to vi In which the base is an aqueous base, 
vih) The percutaneous absorption adhesive preparation according to vii in which, based on a total amount of the 
aqueous base, the aqueous base contains 1 to 20 percent by mass of a water-soluble polymer, 0.01 to 20 percent 
by mass of a cross-linking agent, 1 0 to 80 percent by mass of polyhydric alcohol, and 1 to 80 percent by mass of 
water. . 

ix) The percutaneous absorption adhesive preparation according to vlii in which the base is a rubber base. 
X) The percutaneous absorption adhesive preparation according to ix In which the rubber base contains based 
on the total amount of the rubber base, 1 0 to 50 percent by mass of a rubber polymer; 10 to 60 percent by mass 
of a plasticizer, and 5 to 50 percent by mass of a tackifler. 

[0014] This preparation has the following advantages. 

a) If this preparation is used, It is easy to administer, as well as stop the administration of, 3-methyl-1-phenyl- 
2-pyra2olin.5-one (the agent). More specifically, for example, when there are side effects from the agent, admin- 
istration of the agent can be discontinued simply by wiping off the preparation (when it Is In the form of an ointment 
for example), or removing the preparation (when It is In the form of an adhesive preparation, for example) 

b) Using a specific amount of the preparation (applying it to the skin, for example) (when it is in the fomi of an 
ointment, for example) or using the adhesive preparation (by adhering It to the skin, for example) makes it is 
possible to maintain an effective concentration of the medication In the blood over an extended period of time 

c) Because an effective concentration of the agent is able to be maintained In the blood over an extended period 
of time when the preparation is used once, the number of times the medication is administered can be reduced 
compared with the conventional Intravenous drip infusion. As a result. It is possible to promotS patienTcbmpliance 
and reduce the load on the caretaker during treatment. 

d) While the preparation is being used, the concentration of the medication in the blood is maintained within a 
predetemiined range so the concentration of the medication in the blood will not temporarily increase to an unde- 
sirable value as Is the case with the intravenous drip infusion. Accordingly, It is possible to avoid the side-effects 
from the medication which accompany a temporary increase in the concentration of the medication In the blood. 

BRIEF DESCRIPTION OF THE DRAWINGS . 

[0015] FIG. 1 is a graph showing the relationship between time elapsed after the adhesive preparation was applied 
and the cumulative transmitted amount of the agent (3-methyl-1 -phenyl.2-pyrazolin-5-one) In a case where the adhe- 
sive preparation according to a first embodiment has been applied to the skin of a rat. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

[0016] Hereinafter, the preparation and adhesive preparation will be described. 

[0017] In the preparation and the adhesive preparation. -S-methyl-l-phenyl-a-pyrazolin-S-one. which is the active 
ingredient, differs according to the formula, but it is desirable that 0.1 to 30 percent by mass, and more preferably 0 5 
to 20 percent by mass, in particular 0.5 to 10 percent by mass, based on the total amount of base be blended in a 
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suitable base. 

[0018] The preparation may be in various suitable fomis, for example, a solution, a slurry, an ointment, a paste, 
rubber, or the like, and can be manufactured as it Is or in a more suitable fomn. 

[0019] If the preparation Is used in the fomn of an adhesive preparation, it can be applied to the skin in that form 
s which makes it convenient and easy to use. The adhesive preparation may also be in various adhesive preparation 
fonns such as, for example, an adhesive skin patch, a plaster agent, a tape agent, or the like, depending on the use. 
[0020] The adhesive preparation can be manufactured by, for example, adding a predetermined amount of 3-methyl- 
1 -phenyl-2-pyrazolin-5-one in a form suitable for coating (such as ointment form) to a suitable base (such as an aqueous 
base or a rubber base), applying this at a predetermined thickness to a suitable support medium, covering it from above 
^10 with a predetermined liner, and cutting it to the desired size. Depending on the manufacturing method, the adhesive 
preparation may also be formed by, for example, first coating a liner with a base containing 3-methyl-1-phenyl-2-pyra- 
zolin-S-one to fomn a base layer, covering this from above with a support medium, and then transferring the base layer 
onto the support medium. 

[0021] As the aqueous base or the rubber base, an aqueous base made of a mixture of the following components, 
15 for example, can be used. 



1. Aqueous base 



Component 1 ) : water-soluble polymer 
20 Component 2) : cross-linking agent 

Component 3) : polyhydric alcohol 

It. Rubber base 

25 Component 4) : rubber, polymer 

Component 5) : plasticizer 

Component .6) : tackifier : 

[0022] The components 1) to 6) will be hereinafter be described. • . 

30 . [0023] Examples of the water-soluble polymer of component 1) include polyacrylic acid, polyacrylate, polyacryllc 
acid moiety neutralizer, poiyacrylamide, polyethylene imine, polyvinyl alcohol, polyvinylpyrrolidone, carboxy vinyl pol- 
ymer, methylceliulose, carboxymethylcellulose, carboxymethylcelluiose sodium, hydroxyethylcel lu lose, starch acr- 
ylate, ethyl vinyl acetate, gelatin, starch, Eudragid, alglntc acid, sodium alginate, tragacanth, and the like: Only one 
type of water-soluble polymer may be used or two or more types of water-soluble polymers may be suitably mixed 

35 together at a predetermined ratio and used. The compound content of the water-soluble polymer Is 1 to 20 percent by 
mass, and preferably 3 to 6 percent by mass, based on the total amount of the water-soluble base. 
[0024] As the cross-linking agent of component 2), for example, salts can be used which produce bivalent or trivalent 
metal Ions when dissolved in water or the like. Examples of the cross-linking agent include hydroxides such as aluminum 
hydroxide and magnesium aluminum hydroxide, or inorganic acid or organic acid salts such as aluminum chloride, 

^ aluminum sulfate, dihydroxyaluminum aminoacetate. kaolin, aluminum stearate, magnesium hydroxide, magnesium 
chloride, and magnesium sulfate, or an aluminate such as sodium aluminate, Inorganic aluminum complex salt and 
organic aluminum chelate compound, synthetic hydrotalcite, magnesium aluminometasilicate, magnesium aluminosil- 
icate, aluminum nitrate, aluminum sulfate, EDTA-aluminum, aluminum allantoinate, aluminum acetate, aluminum gly- 
cinal and the like. Only one type of cross-linking agent may be used or two or more types of cross-linking agents may 

^ be suitably mixed together at a predetermined ratio and used. The compound content of the cross-linking agent is 0.01 
to 20 percent by mass, and more preferably 0.1 to 1 0 percent by mass, based on the total amount of the water-soluble 
base. 

[0025] The salts that produce bivalent or trivalent metal ions and which serve as the cross-linking agent may be 
readily soluble in water or may be very insoluble in water When an aluminum compound that is very Insoluble in water 

^ is used as the cross-linking agent, a reaction speed adjuster can be added to the reaction system in order to facilitate 
gelatinization. In particular, the addition of acid makes it possible to increase the reaction speed of the gelatinization. 
The gelatinization reaction speeds up remarkably by adding an organic acid that includes a hydroxyl group or a salt 
thereof, in particular, as the acid. Examples of the reaction speed adjuster include organic bEises, organic acid salts, 
and organic acids having a chelate forming ability or coordinating property with respect to metal ions, such as citric 

^ acid, lactic acid, tartaric acid, giuconic acid, gtycolic acid, malic acid, fumaric acid, meta sulfonic acid, maleic acid, 
acetic acid, EDTA di sodium, urea, triethylamine, ammonia, and inorganic acids such as hydrochloric acid, phosphoric 
acid, sulfuric acid, nitric acid and hydrobromic acid. 

[0026] Examples of the polyhydric alcohol of component 3) Include ethylene glycol, propylene glycol, trimethylene 
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glycol, 1, 3-butanediol, ethylene glycol monobutyl ether, triethyleneglycoi, 1, 4-butanedlol, glycerin, trioxyisobutane, 
erythritol, pentaerythritol. xylitol. adonite, arodulcite, sorbitol, sorbit solution, mannitol, and polyethyleneglycol. Only 
one type of polyhydric alcohol may be used or two or more types of polyhydric alcohols may be suitably mixed together 
at a predetemiined ratio and used. The compound content of the polyhydric alcohol is 10 to 80 percent by mass, and 
s more preferably 1 0 to 60 percent by mass, based on the total amount of the base. 

[0027] Examples of the rubber polymer of component 4) include a styreneisoprene-styrene block copolymer, a sty- 
rene butadiene block copolymer, polylsobutylene, crude caoutchouc, polyisoprene, polybutene and the like. Only one 
type of rubber polymer may be used or two or more types of rubber polymers may be suitably mixed together at a 
predetermined ratio and used. The compound content of the rubber polymer is 10 to 70 percent by mass, and more 
10 preferably 20 to 50 percent by mass, based on the total amount of the base. 

[0028] Examples of the plasticizer of component 5) Include liquid paraffin, vegetable oil, animal oil, polybutene, low- 
molecular weight polylsobutylene, petrolatum, lanoline, premium aliphatic ester, and the like. Only one type of plasticizer 
may be used or two or more types of plasticizers may be suitably mixed together at a predetermined ratio and used. 
The compound content of the plasticizer is 10 to 70 percent by mass, and more preferably 20 to 50 percent by mass, 
f 5 based on the total amount of the base. 

[0029] Examples of the tackifier of component 6) Include petroleum resin, a rosin resin, hydrogenated rosin, ester 
gum, terpene resin, modified terpene resin, aromatic hydrocarbon resin, aliphatic hydrocarbon resin, and the like. Only 
one type of tackifier may be used or two or more types of tackifiers may be suitably mixed together at a predetermined 
ratio and used. The compound content of the tackifier is 5 to 50 percent by mass, and more preferably 1 0 to 30 percent 
20 by mass, based on the total amount of the base. 

[0030] The support member used in the percutaneous absorption preparation of the present invention is not partic- 
ularly limited, and acommon material can be used forthe support member of the percutaneous absorption preparation. 
For example, the support member may be a natural or synthetic polymer woven fabric, non-woven fabric, sheet, film, 
or a lamiriated body thereof. Preferable examples of the synthetic polymer include polyvinylchloride resin, a polyeth- 
ylene resin (such as polyethylene resin or a blend of polyethylene resin and another resin), an ethylene copolymer 
(such as a copolymer of ethylene and another monomer), a polypropylene resin (such as polypropylene resin or a 
blend of polypropylene resin and another resin), polyurethane resin, and the like. The size, shape, thickness and the 
like of the support member is suitably selected. 

[0031 ] The liner used in the percutaneous absorption adhesive preparation of the present invention is not particularly 
limited, and a common material can be used forthe liner of the percutaneous absorption preparation. For example, 
the liner may be a natural or synthetic polymer sheet, film, or a laminated body thereof. Preferable examples of the 
liner include release paper that has been treated (synthetic polymer coated, for example) to facilitate release, and 
sheets, films, or a laminated body thereof, of cellophane, polyethylene, polyethylene terephthalate. polypropylene, 
polyester, polyvinylidene chloride. 

[0032] As a base layer in the percutaneous absorption adhesive preparation of the present invention, a base layer 
can be used in which a base containing, If necessary, a predetemriined content of the components 1 ) to 6), for example, 
in addition to containing 0.1 to 30 percent by mass of 3-methyl-1-phenyl-2-pyrazolrn-5-one or a medically acceptable 
salt thereof, just like the preparation, is formed in a layer of a predetermined thickness. 

[0033] In this preparation or this adhesive preparation, in addition to the necessary component (the effective ingre- 
dient being 0.1 to 30 percent by-^mass of 3-methyl-1-phenyl-2-pyrazolin-5-one or a medically acCep tab I ^slt thereof) 
and the component 1)to component 6) or the like, various agents commonly used in conventional percutaneous ab- 
sorption preparations or percutaneous absorption adhesive preparations can be blended together at predetermined 
ratios as necessary. Some of these various agents include a percutaneous absorption accelerator, a tackifier, a softener, 
an antioxidant, an age resistor, a preservative, an aromatizing agent, a pH adjuster, an emulsifying agent, a dispersing 
agent, a stabilizing agent, an antiseptic agent, a diluting agent, and a dissolving agent. 

[0034] The effective ingredient 3-methyl-1 -phenyl-2-pyrazolin-5-one or a medically acceptable salt thereof Is highly 
reactive because it has a free radical eliminating function. As a result, its stability is poor. In an injectable solution, the 
number of base components Is low so the stability of the effective ingredient when used in an Injectable solution is 
good. In a percutaneous absorption preparation or a percutaneous absorption adhesive preparation, however, other 
additives are often added in addition to the necessary component during manufacturing. Therefore, when the effective 
ingredient is used in a percutaneous absorption preparation or a percutaneous absorption adhesive preparation, the 
stability of the effective ingredient decreases depending on the fonnula. In this case, adding an antioxidant as a sta- 
bilizing agent is effective to stabilize the product. 

[0035] Examples of the antioxidant include ascorbic acid, palmitic acid, acid sodium sulfite, edetate sodium, edetate 
tetrasodium, dried sodium sulfite, citric acid, sodium acid citrate, tocopheryl acetate, dl-a-tocopherol. potassium dichlo- 
ro isocyanuric acid, dibutyl hydroxytoluene, butylhydroxyanisol; soybean lecithin, sodium pyrosulfite, 1 . 3-butylene 
glycol, benzotriazole. penta-erythrol-tetrakls [3-(3, 5-di-tertlery butyl-4-hydroxyphenyl) propionate], propyl gallate. 
2-mercaptobenzimidazole. and the like. Only one type of the antioxidant may be used or two or more types of antioxi- 
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dants may be suitably mixed together at a predetemiined ratio and used. The compound content of the antioxidant is 
0.005 to 20 percent by mass, and preferably 0.1 to 5 percent by mass, based on the total amount of the base. 
[0036] The percutaneous absorption accelerator is not particularly limited as long as it is one which is normally used 
in percutaneous absorption preparations. Examples of the percutaneous absorption accelerator include alcohol, fatty 
acid, fatty ester, fatty ether, lactic acid ester, acetic ester, tierpene compound, pyrrolidone derivative, organic acid, 
organic acid ester, essentia! oil, hydrocarbon, azone or a derivative thereof, and the like. More specifically, the percu- 
taneous absorption accelerator is ethanol, oleyl alcohol, lauryl alcohol, myristyl alcohol, cetyl alcohol, crotamiton, cy- 
clodextrin, calcium thioglycollate, N-methyl-2-pynrolidone, ethyl lactate, cetyl lactate, lactic acid, urea, 1 -menthol, men- 
tha oil, d-limonene, d1 -camphor, or the like. Only one type of percutaneous absorption accelerator may be used or two 
or more types of percutaneous absorption accelerators may be suitably mixed together at a predetermined ratio and 
used. The compound content of the percutaneous absorption accelerator is 0.1 to 20 percent by mass, and preferably 
0.1 to 5 percent by mass, based on the total amount of the base. 

[0037] Examples of the dissolving agent Include n-methyI-2-pyrrolidone, crotamiton, macrogol, isopropanol, mentha 
oil, propylene glycol, butylene glycol, oleyl alcohol, isopropyl myristate, and the like. n-methyl-2-pyrrolidon6 and cro- 
tamiton are particularly effective as dissolving agents due to the high solubility of 3-methyl-1 -phenyU2-pyrazolin-5-one. 

(Examples) 

[0038] Examples of the present invention will hereinafter be described. 
Example 1 

[0039] Liquid A was adjusted by mixing 5 parts sodium polyacrylate, 6 parts starch acrylate, 12 parts talc, and 29.1 
parts concentrated glycerin. Liquid B was adjusted by dissolving 2.3 parts tartaric acid in 30 parts water. Liquid C was 
adjusted by dissolving 3 parts 3-methyl-1-phenyl-2-pyrazolin-5-one in 8 parts n-methyl-2-pyrrolidone and 2 parts cro- 
tamiton. Liquid B and liquid C were added to liquid A. Also, 2.5 parts methyl aery late/acrylic acid 2-ethylhexyl copolymer 
resin emulsion and 0.1 parts aluminum hydroxide gel were added and mixed evenly. A base layer was therr foimed by 
spreading this mixture (this preparation) at a predetermined thickness on a polyester non-woven fabric (support me- 
dium) of predetermined dimensions (length dimensions x width dimensions x thickness; the same applles^^hereafter). 
This base layer was then covered with a polyethylene film (liner) of predetermined dimensions. This was then cut into 
predetermined dimensions to obtain a percutaneous absorption adhesive preparation containing 3-methyl-1 -phenyl- 
2-pyrazolin-5-one of Example 1. -c-"- 

Example 2 

[0040], 20 parts polybutene, 10 parts polyisobutylene, 25 parts styrene-isobutylene-styrene block copolymer, 0.5 
parts di-butylhydroxytoluene, 14.5 parts liquid paraffin, 10 parts water absorbing-polymer [starch acrylate 1000 (pro- 
prietary name: Sunwet IM 1000)], 17 parts adhesive (proprietary name: Alcon P-100), and 3 parts 3-methyl-1-phenyl- 

2- pyrazolin-5-one were dissolved in 60 parts isohexane. Then, a base layer was fonned by spreading this solution (the 
preparation) at a predetermined thickness on a polyvinyl chloride sheet (support member) of predetemrf^ed-dimen- 
sions. This was then dried and the solvent removed, after which the base layer was covered with a polyester film (liner). 
This was then cut into predetermined dimensions to obtain a percutaneous absorption adhesive preparation containing 

3- methyl-1-phenyl-2-pyra2olin-5-one of Example 2. 

Example 3 

[0041] Liquid A was adjusted by mixing, at 140 degrees Celsius, 20 parts polybutene. 1 0 parts polyisobutylene, 1 9.5 
parts liquid paraffin, 25 parts styrene-isobutylene-styrene block copolymer, 0.5 parts dl-butylhydroxytoluene, and 17 
parts adhesive (proprietary name: Alcon P-100), Liquid B was adjusted by evenly mixing 3 parts 3-methyl-1 -phenyl- 
2-pyra2olin-5-one Into 5 parts propylene glycol. After heating liquid A from room temperature to 120 degrees Celsius, 
liquid B was then added to, and mixed with, liquid A, A base layer was then formed by spreading this mixture (this 
preparation) at a predetermined thickness on a polyester non-woven fabric of predetermined dimensions. This base 
layer was then covered with a polyethylene film (liner) of predetermined dimensions. After being cooled to room tem- 
perature, this was then cut into predetemnined dimensions to obtain a percutaneous absorption adhesive preparation 
containing 3-methyl-1-phenyl-2-pyrazolin-5-one of 
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Example 3. 

Test Example 1 : In vitro skin transmission test 
s 1) Test method 

[0042] The following test was conducted using three samples (number of samples: 3). Under pentobarbital anesthe- 
sia, the hair on the abdomens of male Wistar rats (7 weelcs old) was shaved off. skin was excised, and fat on the dennal 
side of the skin was carefully removed. The skin was attached, with the demial side down, to a vertical diffusion cell 

10 through which water at 37 degrees Celsius had been circulated in advance. A 1 cm in diameter cutout of the adhesive 
preparation of Example 1 was applied to the center portion thereof and then pinch-fixed using a dome-shaped cell. 
Next, a receiver liquid that had been held in a constant temperature bath of 37 degrees Celsius was applied to the 
dermal side, an L-shaped tube was fixed with fixing Parafilm to a sampling port, and then a fixed amount of receiver 
solution was added. The receiver solution was agitated with a magnetic stirrer, after which afixed amount of the receiver 

IS solution was regularly collected and the same amount of receiver liquid was replenished. The quantity of the agent 
(3-methyl-1-phenyl-2-pyrazonn-5-one) in the collected sample was made a detennined quantity by high-performance 
liquid chromatography (HPLC) and the amount of 3-methyl-1-phenyl-2-pyrazolin-5-one transmitted through the skin 
was then calculated. 

20 2) Result 

[0043] The relationship between the time elapsed after application of the adhesive preparation of Example 1 and 
the cumulative transmitted amount of the agent (3-methyl-1 -phenyl-2-pyrazolin-5-one) is illustrated in Table 1 and FIG. 

25 



Table 1: 



Relationship between time elapsed after application of adhesive preparation and cumulative transmitted amount of 
the agent 


lime Elapsed (hour) 


Cumulative Transmitted Ai-nount (^ig/cm^) 


Standard Deviation 


0 


0 


0 


1 


3.41 


0.23 


2 


10.52 


1.04 


4 


35.79 


7.22 


6 


78.15 


11.30 


B 


131.03 


20.75 


10 


190.34 


- 33.2^ — - 


12 


247.59 


44.28 


24 


643.53 


111.28 



45 [0044] As is evident from Table 1 and FIG. 1 , the adhesive preparation of Example 1 shows good skin transmission. 
The amount of the agent (3-methyl-1 -phenyl-2-pyrazolin-5-one) transmitted through the skin (the cumulative transmit- 
ted amount of the agent) increases over time (it is almost directly proportionate to time after a predetennlned period 
of time has passed) for up to 24 hours. Test Example 2: Rabbit primary skin invitation test . 

so • 1) Test method 

[0045] A primary skin irritation test was conducted using a male JW/CSK rabbit (12 weeks), the hair of which was 
shaved off of a back portion the day before the. test Evaluation was done using the primary imtation index according 
to the Draize method. A section of healthy skin and a section of damaged skin that had been scratched with a sterilized 
55 injection needle were established and the test was conducted regarding the imtation of the skin of those sections. The 
application area of ttie adhesive preparation was set at a size of 5 cm^. One adhesive preparation each of Examples 
1, 2, and 3 was applied to ttie section of healthy skin and the section of damaged skin. Twenty-four hours after being 
applied, the adhesive preparations of Examples 1. 2, and 3 were removed from the section of healthy skin and the 
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section of damaged skin. One hour, 24 hours, and 48 hours after the adhesive preparations were removed, erythenna, 
edema, and scab-fomnatlon in the sections was determined according to the criterion of the Draize method. From the 
results, a sl<in irritation index (Pll) was calculated and evaluated following the evaluation classifications. 
[0046] Also, as a control, evaluations were also conducted by a test method similar to the method described above 
for an adhesive preparation (Control 1) which was adjusted by coating 0.25g of an ointment containing 5 percent by 
mass of sodium lauryl sulfate and 95 percent by mass of white petrolatum onto a non-woven fabric, and an adhesive 
preparation (Control 2) which was adjusted by using a preparation of the composition of Example 1 excluding the agent 
(3-methyI-1-phenyl-2-pyrazolin-5-one). 

2) Result 

[0047] The results are shown in Table 2 below. 



Table 2: 



Rabbit primary skin irradiation test 


Adhesive Preparation 


Skin Irritation Index (P.I.I.) 


Safety Classification 


Example 1 


0.06 


Weak In-itant 


Example 2 


0.10 


Weak Initant 


Example 3 


0.10 


Weak In'itaht 


Control 1 


6.80 


Srtrong Irritant 


Control 2 


0.06 


Weak Imtant 



[0048] The adhesive preparation of Examples 1 , 2, and 3 is in the range of a weak irritant according to the criterion 
of the Draize method, just like the adhesive preparation of comparison 2 which does not contain the agent (3'-methyl- 
1-phenyl-2-pyrazolin-5-one). Therefore, it is evident that this adhesive preparation Is a percutaneous absorption prep- 
aration which causes extremely little skin irritation. - 1..^ * 

INDUSTRIAL APPLICABILITY 

[0049] The percutaneous absorption preparation according to the present invention causes little skin irritation, and, 
by applying it to the skin of an individual in the fomn of a percutaneous absorption adhesive preparation, for.example, 
the agent (3-methyl-1 -phenyl-2-pyrazolin-5-one), which is an effective Ingredient against cerebral dysfunction, can be 
maintained at an effective concentration over an extended period of time, and can be easily administered by an Indi- 
vidual. 

[0050] The method of use (starting and stopping administration of the agent) of the preparation or the adhesive 
preparation is easy, and during use, the agent is gradually absorbed through the skin. As a result, the agent is able to 
be effective over a long period of time without causing a temporary increase in the concentration- of the "agent in the 
blood. 

[0051] Further, the preparation or adhesive preparation does not cause the patient pain or restrict the patient for a 
certain period of time during use as does the conventional injectable solution (intravenous drip infusion). 
[0052] Accordingly, the preparation or adhesive preparation is useful for protecting brain functions in humans and 
Improving and preventing cerebral dysfunction with respect to overall cerebral dysfunction including cerebral infarction 
and subarachnoid hemorrhage and the like, as well as treating and preventing disorders such as arteriosclerosis, 
hepatic damage, renal damage, diabetes, and gastrointestinal mucous membrane damage. 

Claims 

1. A percutaneous absorption preparation containing 3-methyl-1 -phenyl-2-pyrazolin-5-one, characterised in that it 
contains, as an active Ingredient, 0.1 to 30 percent by mass of 3-methyl-1-phenyl-2-pyrazolin-5-one represented 
by the following formula: 
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or a medically acceptable salt thereof in a base. 

2. The percutaneous absorption preparation according to claim 1 , characterised In thatthe base is an aqueous base. 

3. The percutaneous absorption preparation according to claim 2, characterised In that the aqueous base contains, 
based on a total amount of the aqueous base, 1 to 20 percent by mass of a water-soluble polymer, 0,01 to 20 
percent by mass of a cross-linking agent. 1 0 to 80 percent by mass of polyhydric alcohol, and 1 to 80 percent by 
mass of water. 

4. The percutaneous absorption preparation according to claim 1 . characterised in that the base is a mbber base. 

5. The percutaneous absorption preparation according to claim 4, characterised in that the rubber base contains, 
based on the total amount of the rubber base, 10 to 50 percent by mass of a mbber polymer. 10 to 50 percent by 
mass of a plasticlzer, and 5 to 50 percent by mass of a tackifier. . 

6. A percutaneous absorption adhesive preparation containing 3-methyl-1 -phenyl-2-pyrazolin-5-one, characterised 
In that a support medium, a base layerfomied of a base containing, as an active ingredient, 0.1 to 30 percent by 
mass of 3-methyl-1-phenyl-2-pyra2olln^-one represented by the following fomiula: 




or a medically acceptable salt thereof, and a liner are sequentially laminated and formed. 

7. The percutaneous absorption adhesive preparation according to claim 6. characterised In that the base is an 
aqueous base. 

8. The percutaneous absorption adhesive preparation according to claim 7. characterised In thatthe aqueous base 
contains, based on a total amount of the aqueous base, 1 to 20 percent by mass of a water-soluble polymer, 0.01 
to 20 percent by mass of a cross-Unking agent, 1 0 to 80 percent by mass of polyhydric alcohol, and 1 to 80 percent 
by mass of water. 

. The percutaneous absorption adhesive preparation according to clann 6, characterised in that the base is a 
rubber base. 
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10. The percutaneous absorption adhesive preparation according to ciaim 9, characterised in that the rubber base 
contains, based on the total amount of the rubber base, 1 0 to 50 percent by mass of a rubber polymer, 1 0 to 50 
percent by mass of a plasticizer, and 5 to 50 percent by mass of a tackifier. 
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